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(54) EMULSION POLYMERIZATION OF CHLOROPRENE 



(71) We, TOYO SODA MANUFAC- 
TURING CO. LTD-, a Japanese Company, 
of No. 4560, Oaza-tooda, Shin-Nanyo-shi, 
Yamaguchi-ken, Japan, do hereby declare the 
5 invention, for which we pray that a pa t en t 
may be granted to us, and the method by 
which it is m be performed, to be particu- 
larly described in and by the following state- 
ment: — 

10 The pi e seiit mvennon relates to aqueous 
emulsion polymerizations of cMoroprene 
More particularly, the invention relates to: a 
prarrss for producing a poiychlocoprene 

15 The term "polycfaL ar u pr cac later" means 
an aqueous latex of a homopolymer or a co- 
polymer of chloroprene. 

In conventional alkaline aqueous emulsion 
polymerization reactions of chloroprene, it is 

20 usual to use an eznnlsifier, eg. a m et al salt 
of a resin acid, together with an auxiliary 
emubi firr, eg. a condensate of formaldehyde 
and sodium naptohalenesulfonate. The auxi- 
liary ~rv,A*z*\~ is used for the srabflizarion of 

25 the latex when the latex is made acidic when 
the polymer components axe separated from 
the latex eg. by freeze coagulation. However, 
the auxiliary emidsifirr is only physically 
adsorbed onto the surface of the particles of 

30 the latex, and therefore the rmiivfirr may 
pass into die washing water when the poly- 
mer is washed. As a result, the chemical 
oxygen demand of the washing water is in- 
creased. However, when only a metal salt of 

35 a resin add is used as the erruiafier, the 
latex is unstable and tends to precipitate the 
p o lym er when the pH of the latex becomes 
acidic It is possible tr> precipitate the poly- 
mer c o m p o nents for example by a freeze co- 

40 agulati oo when the latex is alkaline, but even 
in the latter case, the emnlsifier is physically 
adsorbed onto the surface of the particles of 
the later, and therefore may contaminate the 
washing water and increase the chemical 

45 oxygen rfrmand, The same phenomenon is 
observed for acidic rrmision polymerization 
using an acidic emnlsifier. 
The inventors of the pres e nt invention have 



a tt e mp t ed to overcome these disadvantages 
and have found that a polychloroprene latex 
can be produced by using at least one anionic 
or nonionic ^wmigifW anH a. parti cular 
ethyienicaily unsaturated aromatic sulfonic 
acid or salt thereof. 

According to the invention there is pro- 
vided a process for producing a poiychloro- 
preue l a tex which comprises polymerizing 
chloroprene or a mixture of chloroprene and a 
comonomer in the presence of at least one 
anionic or noniorac emulsificr and an 
ethyienicaily unsaturated aromatic sulfonic 
acid or a salt t her e of having the formula 



wherein R represents a hydrogen atom or a 
Ci—Gt alkyi group; X represents, H, Ci— C* 
alkyi group, a halogen atom, or a hydroxy! 
group; and Y r ep r e se nts a hydrogen atom, a 
potassium or sodium atom or a quaternary 
ammomum group* 

It is an advantage of the present inven- 
tion, at least in preferred ftnhodimeiits, that 
it can provide a latex containing an emuisi- 
fier which can be used to produce a solid 
polymer from which the cmnlsifirr is not 
T^'-hH by washing water became die emuisi- 
fier is chemically bonded to the parrides of 
the latex instead of being held merely by 
physical farces as in conventional l aden . 

Typical comonomers having ethyienicaily 
unsatur ated double bonds and which are co- 
polymerizable with ehl oioprca c and which 
can be used in the present invention i n rfnrir 
conjugated dienes eg. 1 * cMorobutadiene, 
23 - di chloc obutadicne, 2 • cyanobutadiexae, 
butadiene and isoprene and other co- 
monomers eg. styrene, acryionitriie, acrylaoes 
and mexhacryiates. Preferably the amount of 
the comonomer is 50 wl % or less of the 
total monomers. 

The exnuisifiers used in the present inven- 
tion can be conventional anionic or nonionic 
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emulsifiers eg. meal salts of resin acids, 
metal salts of fatly acids, alcohol sulfates and 
pciyoxyethylene alkyicther sulfates. The 
cmulsifier is usually added in an amount cor* 
5 responding to 0.1—10 wt. % and preferably 
0.5 5 wt. % of the total monomers, includ- 
ing the aromatic sulfonic acid or salt thereof. 

Typical ethyknically unsaturated aromatic 
sulfonic and sales thereof which can 

10 be used in die present invention indude p- 
styrenesuifonic acid, o-methyistyrcnesulfonic 
acid, o-ehlur osty re n csulfonic acid and o- 
mc±yistyien«ilfonic acid and potassium, 
sodium or quaternary ammonium salts there- 
15 of. The compound is usually added to the 
reaction mixture in an amount corresponding 
to 0.1—10 wt. % and preferably OJ— 5 
wt. % »f die meal monomers, incl uding the 
aromatic sulfonic acid or salt thereof. 
20 Molecular weight regulators are usually 
u sed in the polymerization reaction and can 
be the amy clonal ones used for emulsion 
polymerization. Typical molecular weight 
"regulators indude alkyi mercaptans, alkyi- 
25 xanthogeadisidfidcs and balogenated hydro- 
carbons. Radical initiators are also usually 
used in the polymerization rea ct i o n and these 
can also be conventional ones, eg. potas- 
sium persuif ate and alkyihydroperoxides. 
30 The emulsion polymerization of the inven- 
tion is usually carried out at 0— 100°C and 
preferably at 10— 60°C The polymerization 
reaction is terminaned by adding a conven- 
tional terminating agent when the c onver sion 
35 reaches a predetermined limit. Any unreacted 
monomer can be removed, for example, by a 
vacuum treatment at high temperatur e. 

A further understanding of die invention 
can be obtained by r e fcieiice to the follow- 
40 ing References and Examples. In the 
Examples, the term "pans" means part by 
weight unless otherwise s pecifi ed . 

In the References and Examples 10 g of 
the latex produced is taken as a sample and 
45 placed on a stainless steel dish having an 
area of 48 cm*, and the latex is then co- 
agulated by freezing. The resulting coagulated 
polymer is immersed in 100 g of water for 40 
femirs. The diexmcaL oxygen demand (COD) 
50 of the water after the immersion is then 
measured and the resuhs are given in each 
case. It is found that the CODs of latex 
polymers produced by the invention fall in 
the range of 100—500 ppm, which is remark- 
55 ably low compared with a COD of 3000— 
6000 ppm when only conventional emulsifiers 
are used. 

Reference 1 _ 
A polymerization reaction was ccmntrTrrt as 
60 follows in a 5 litre gainlr* sted reactor 
equipped with a stirrer and a beatinsjacket. 
100 pans of water, 2J3 para of dispropor- 
tionated rosin soap as an crmrlsifirr and 2.0 
parts of fonnaloehyde-^odhan naphthalene- 



sulfonate condensate were charged to the re- 65 
actor under a nitrogen gas flow. 100 parts 
of chloroprene containing 0.3 part of n- 
dodecyi mercaptan was added to the mixture 
with stirring. When the temperature of the 
mixture readied 40°C, 0.01 part of potas- 70 
sium persulfats was added to initiate die 
polymerization. When the conversion reached 
60%, para - t - butyl catechol was added 
to the reaction mixture to terminate the poly- 
mexizatxoiL 75 

After adding the terminating agent, the 
unreacted monomer was recovered from the 
resulting latex by a flash-distillation under 
reduced pressure. 10 g of die latex was placed 
as a sample on a stainless sted dish having 80 
an area of 48 cm* and was coagulated by 
f l ay i ng to produce a polymer sheet. The 
sheet was immersed in 100 g of water for 
40 hours to simulate washing. The chemical 
oxygen demand (COD) of die resulting water 85 
was 5100 ppm. 



Reference 2 

The process of Reference 1 was repeated 
except that 4.0 parts of sodium lauryisulfate 
was used as the emulsifier. The chemical oxy- 90 
gen of the washing water was 6000 

ppm. 

Example 1 

100 pans of water, 2.0 parts of dispropor- 
tionated rosin soap and 2.0 parts of sodium 95 
p-styxenesulfonate as the emulsifiers were 
charged to the reactor described in Reference 
1 under a nitrogen gas flow. 100 parts of 
chloroprene containing 03 parts of n-dodecyi 
nreffaprgr* was *<m+a to the mixture with 100 
<fr irr"g The polymerization was conducted in 
g ^m ' rfiwir^ with the process described in 
Refere n c e 1, The chenrira! oxygen d emand of 
the washing water was 230 ppm. 

Example 2 105 
The process of Example 1 was repeated 
except for the use of 2J0 pars of sod ium 
l aur yisulfate and 2.0 para of p-styrenesul- 
fojuc add as the cmulsifiers and also die use 
of a mixture of 90 parts of chloroprene and HO 
10 para of 2^-dichloroburadiene instead of 
the 100 para of chloroprene. The chemical 
oxygen demand of the washing water was 
370 ppm. 

Example 3 115 
The process of Example 1 was repea t ed 
except for the use of 0J part of sodium 
lauryisulfate and 3 J para of sodium o-chloro- 
styrenesulfonaie as the emulsifies, and the 
use of a mixture of 90 para of chloroprene 120 
and 10 parts of styrene instead of t he 10O 
parts of chloroprene. The chrrniral oxygen 
demand of the washing water was 180 ppm. 
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Example 4 
The process of Example 1 was repeated 
except for the use of 2-0 parts of palyoxy- 
ethyicneallcyi ether sulfate and 2.0 pans of 
ammonium. 

o-methyistyreaesulfooate as the 
rmnlsifirrs. The chrmiral oxygen demand of 
the washing water was 430 ppm. 

WHAT WE CLAIM IS: — 

1. A process for producing a polychiop- 
preae latex which comprises polymerizing 
chloropreae or a mixture of chloroprene and 
a comooomer in the presence of at least one 
anionic or nonxonic rrrail Q ifi? r and an ethyl- 
cm ally unsaturated aromatic sulfonic add or 
a salt thereof having the formula 




wherein R represents a hydrogen atom or a 
Q— Q aikyi group; X represents a hydrogen 
atom, a Q — Q aUcyi group, a halogen acorn, 
or a hydroxyl group; and Y represents a 
hydrogen atom, a potassium or sodium atom 
or a oua ternary ammonium group. 

2. A p roc e ss according to daim 1, wherein 
the chloroprene content in the mixtur e of 
chl oropr ene and the comooomer is 50 wt. % 
or more. 

3. A process according to daim 1 or daim 
2 wherein the ethyienically unsaturated aro- 
matic sulfonic arid or salt thereof is selected 
fium p-styrenesulfonic arid, ot-merhyistyrene- 
soifonLc arid, o-ddorostyrenesulfoaic add, o- 
methyistyrenesuifboic acid and potassium, 
sodium and quaternary ammonium salts of 
the said sulfonic acids. 

4. A process according to any preceding 



Hflim wherein the polymerization mixture 
contains 0.1—10 wt % of the anionic or 
nonionic emulsifier, based on the total weight 
of the monomers, induding the aromatic sul- 
phonic add or salt thereof. 40 

5. A process according to any pr e ce ding 
daim wherein the polymerization mixture con* 
tains 0.1 — 10 wt %, of die ethyienically 
unsaturated aromatic sulfonic add or salt 
thereof, based on the total weight of the 45 
monomers induding said aromatic suiphonic 

arid or salt thereof. 

6. A process according to any preceding 
daim wherein die comonomer is selected from 
conjugated dimes, stymie, acryionitrile, acryi- 50 
ates and methacryiates. 

7. A process according to any preceding 
rt*im wherein the anionic or nonionic emulsi- 
fier is sdected from metal salts of resin adds, 
rn»ra» salts of fatty adds, alcohol sulfates and 55 
polyoxycthylene alkylether sdfarrs. 

8. A process according to any preceding 
riftim wherein die polymerization is carried 
out at a temperature of 0 — 10O°C 

9 t A process according to daim 8 wherein 60 
the polymerization is carried out at a tem- 
perature of 10— 60°G 

10. A process for producing a polychloro- 
prene latex substantially as described herein 
with icftir u ^? to any one of the Examples. 65 

11. A polychloroprene latex produced by 
a process according to any preceding daim. 

12. A solid polymer obtained from a latex 
a ccord ing to daim 11. 

IL G. C JENKINS & CO., 
Chartered Patent Agents, 
Chancery House, 
53/64 Chancery Lane, 
London, WC2A 1QU. 
Agents for the Applicants. 



Printed Tor Her Majesty's Stationery Office, by the Courier Press, Uamioaton Spa, 1977 
Published by The Patent Office, 25 Southampton Buildings, London, WCiA I AY, from 
which copies may be obtained. 



BEST AVAILABLE COPY 



